Resection of Tracheal Stricture following
Tracheotomy, with Primary Anastomosis.-GEOFFREY FLAVELL, F.R.C.S., M.R.C.P. Most innocent strictures of the trachea previously reported have been due to tuberculosis or laceration. Tracheotomy is now increasingly used in the treatment of severe head injuries, poliomyelitis, "stove-in" chests, myasthenia gravis and a variety of post-operative states in which coughing is ineffective or respiratory mechanics are otherwise impaired. It is life-saving for three reasons:
(1) It enables bronchial secretions to be easily and regularly removed.
(2) It substantially reduces respiratory dead space.
(3) It allows positive pressure respiration to be given with a Beaver respirator via an endotracheal tube with an inflatable cuff.
Two rules must be observed or else the inflatable cuff may provide a third source of tracheal stricture by causing pressure necrosis of the cartilage and mucosa of the trachea because left inflated too long. Rule 1: The cuff should be thought of as being like a tourniquet and deflated for five or ten minutes in every hour. Rule 2: Because red rubber is highly irritant to the mucosa, tubes and cuffs should be made of non-irritating plastics such as polyvinylchloride.
In spite of much experimental work on tracheal reconstruction in dogs very little success has hitherto attended attempts to excise and repair tracheal strictures. Resection with replacement by tracheal homografts or by plastic prostheses is disappointing (Davies et al., 1952; Craig et al., 1953) ; and experience with reinforced dermal grafts in man when successful has been confined to partial excisions of the wall and the insertion of a patch (Gebauer, 1951) , and when more ambitious has failed (Longmire, 1948) . Richards and Cohn (1955) attempted excision of a stricture followed by end-to-end anastomosis, but it soon recurred and the patient was left with permanent tracheotomy and tube. They said: "Unfortunately the difficulties of end-to-end anastomosis are great because of scarring and fixation of involved strictures." Mitchel and Davis (1958) had a similar experience. The carinal end of the trachea has been successfully removed when involved by growth (Barclay et al., 1957) , the severed main bronchi being reimplanted into it or into each other; but simple strictures are usually well above this level, so that this technique is not applicable to them.
The 10.11.57: Evidence of increasing tracheal obstruction. Bronchoscopy revealed granulating stricture of the trachea about 20 cm. from upper incisors. It was dilated, and two days later the patient was transferred to the Department of Thoracic Surgery at the London Hospital. At this time he was disorientated and cyanosed. The tracheotomy wound was healed and bilateral bronchopneumonia due to sputum retention was diagnosed. Bronchoscopy, dilatation of the stricture and aspiration of much purulent sputum caused transient improvement but the stricture soon recurred, so the tracheotomy was reopened on 14.12.57. The stricture was once more dilated and a Portex (plastic) tube passed through it.
For the next nine months nothing more was done. Though the mucosa looked normal at bronchoscopy, whenever the tube was removed a rigid, tight stricture developed again within five days, nearly causing death by strangulation. However, recovery from the head injury progressed well, and it was hoped that the tracheal wall might become rigid again in time. The sputum was-and continued to be-heavily infected with staphylococci insensitive to penicillin, streptomycin, Terramycin and Chloromycetin. No improvement followed the passage of time, so at last a radical excision of the stricture was decided upon. Operation (10.9.58).-A right thoracotomy was performed through the fourth intercostal space with the patient face-down on the operating table. The anesthetic (Dr. D. Stride) was given through a left endobronchial tube.
After division of the azygos vein, the trachea was found to be fixed in the mediastinum by dense scar tissue and had to be freed by sharp dissection throughout its whole intrathoracic length. This dissection included the origins of both main bronchi, so that a tape could be passed round the carina (Figs. 1 and 2) . The right inferior pulmonary ligament was divided to Proceedings of the Royal Society of Medicine increase the mobility of the right lung. The site of the stricture (surprisingly) could not be felt or seen, so a longitudinal incision had to be made in the middle of the membranous posterior tracheal wall in order to find it. It was located just below the thoracic ouilet. The whole circumference of the trachea in which it lay, just over 2 cm. in length, was then excised and the longitudinal wound closed. Interrupted sutures of No. 90 linen thread were placed, but not tied, round the circumference of the trachea. Traction on the carinal tape now approximated the cut ends so that all the sutures could be tied without tension, and end-to-end anastomosis (round the anesthetist's endobronchial tube) was accomplished (Fig. 2) . The chest was then closed, two apical, watersealed drainage tubes being left in the right pleural cavity. Post-operatively suction was applied to these tubes, and the patient was nursed head-down for the first ten daysin order todiminishtraction until the anastomosis was thought to be healed. The tracheotomy was maintained for three weeks.
Recovery was uneventful and complete, the patient was discharged on 7.10.58, by which time bronchoscopy showed no evidence of stricture, and the tracheotomy had healed. Subsequent tomography of the trachea (Fig. 3) shows a shallow lip at the point of anastomosis, but no stricture. The patient has returned to work. / FIG. 2. -The trachea has been mobilized from the mediastinum, tapes having been passed round the carina to afford upward traction. The stricture has been excised and the anastomosis begun round the anesthetic tube. 
